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(54) FAR INFRARED EMITTING POWDERS WITH STERILIZATION 
(57) Abstract: 

PURPOSE: Ceramic powders having sterilization and far infrared 
emission are provided. The resultant ceramic powders with a white 
color are mixed with other colored pigments for the manufacture of | 
colored far infrared emitting products. CONSTITUTION: The bio- s 20. 
ceramic powders with far Infrared emission and sterilization have I 
PH7.5-10.5 when the far infrared powders are dissolved in water and ^ 

far Infrared emissivity larger than 0.92. The infrared ceramic powders ^ e & 'o 'e u « »'a 20 
are MgO. Mg(0H)2. ZnO, Zn(0H)2. CaC03. a mixture thereof, etc., ^simc^n.) 
and are applied to bio-products such as resin-coated steel plates, 
wall papers, furniture and plastic cases. 
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S. la 

€^5^1^ wJ-^K Mg(0H)2. MgO, ZnO, Zn(0H)2 
All A] 

£ la^ ZnO ^^^4 <^1^'- ^^fl^l ^^si-'d »^^\ <>)]u|^) i^H^j^ M-el-vflfe zlH^^o]^^ 

£ lb^Mg0^^4 til's- €^1^1^ •S-z^l-oim^l ^saiB^^ H-EfMlfe ZieflH<:>lB^, 

£ 2a^ ^-a-^i'VaMl^^ ^-S-*)-^ MgOS)- XS'AlS.*- q-Efiflfe ^V^'^l'^. 

£ 2b^ 24^1 ^-tt^nj-o-uil-g^* MgOofl'^lsl cfl^-g- «!^^Ell^ M-e^vfl^ aV^o]d1, 

S. 3a^ ^'a-^«»V<a* ^-B-^^ ZnOsq- ^-fe^S* a^Aj^s. i4E|-vfl^ AV^oH, 

£3b^ 24Al^V ^, T^'tt^'^f'S* ^h-B-sl-fe ZnO<Hl><.is1 ^-^^ ^Ve))# ufEftfl^ AV^ojcf. 

•S-^^V^lIal- ■S^sl'5d'& 'S-^l-'Hl sisi) o]|ui;^l7> :^g:Sls.S. oflu-jx] si^o] ^0.0^, ^^M, c1-«3=^7ll ol-§-i^lJi SU^Cfl 
^oi^ -^si-g-ji ;*il95-8584:S:). 

-8-£|:a 5a4. 

<=>ls]- >J}-AV*11S.fe "-^'jV'SiCtfl^'?!^ ^188-1616:£. ;«fl95-26761J:) ^^l tfla^"?! t^SS. % 

^ 5a<^. 

■& -yr-^^H-^ =r'a■2^■"l-^l-■))#o] «J{^4e1 ^^^^1^ 2000-78772)^^- ^7)^3.^^ ^3^^ 

fe- MgO ^^fil-ii •i'-^l- '^-'S #^ 2000-79340)* ^1^1^ u]- sic]-. 

-e^SlAi WJ-A). S-Aj fl^oV oVqel- eJ-^Aj^ ^«J-7l7). ^^vfl^J-Afl-^oll Cl-<a:^V -§-£0)] ^-g-^ - ^^0_ 

S. <^&|7M ^ ol* Ol-i-^ Slcf. o]S^ *J-*^1S^ i>;5llol ETj) ^;(fl<H] ^(Ag)* -^^1 

^1^ ^J-S-^'IK?!:^^*!-?-^!! 1996-58162) ^ ^^s]^ 'JJ-^H^* JHl*efole ^^]6\] Zn, Ag^s] ^7] «J-^;Ol-i- ^-R- 
Al^5!(^^^*l 1998-083239)^01 5acl-. <=>]^ ^efl^l ^^■'^^ ^^ol-8:fil ^h^* o]^^ ^Jo] 
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^ ^i^s] ^^^^ s\o] ^^^^J:s.^ ^^sfc-iEfs. ^si-^. ^4,3}. ^ ^ 

2.^-8-«llAl pH7V7.5~10.5ol>^, ^^fil-a HJ-'^V^ol 0.92ol^^ ^^^^-id" U-'^V^^o] ^l-§-€i^. 

«^1*K -g- ^"^"^il i^^H 'S-'Hl*! ^"^^cf. 

^^■l-^ ^^''•l ^-g-*!-*^ "yr^elA^ 't!::^#2l S-^-Hl M(OH) 2:^ M(0H)2 (^-f^. "a-^el^^ 

=L^]^. "Q:^}^^ 'ii:^^^ NagO. KgO 5J CaO f-^ cfl?!: -i-«l)£7j- u)^ T^^i ^^s)- ^c.^ ^v-gj,,. 
NaOH, KOH, Ca{OH) 2 ^ 'SS'l-el^ -g-Sflsl ^^S. a>^% Sicf. H^vHt, ^^•i-f' NagO, KgO 

^ CaOol -i-Bl- -8-«|]€ pH=il oj^sl 7j-<g7l7l- s] ss. ;^l-^l7|- ^5>S-8r 5a^M- ^^lloil ■n-sflsV'^. 

<^]^ ^e] MgO. ZnO ^21 <a:^e]^^ >a-5j-i- ^7)^o)I ^7l^s^ ^#^1-^ ^-y- a-ao)! 

^i^-Jlrol av^sl-o^ ^A)-3}.o.o. ^A^si-p^^ <a-^El^^ T^^+^-i-'^l 2l«i) ^^-i-al s^o) pH 7.5-10.5 ^ 

£21 ef-a-^Vels. ^^€4. ^i^el-*^ ^L-aoH^I #421 sj-^huv-g-^ :y-oi ^^s]^ ^ o.^ «>|^^4. 

mH--\ .1. 

MgO. ZnO + 2 H2O > Mg(0H)2 , Zn(0H)2 

<a^^.^S ^^121 nfl-f #iel=^.^S. 2:^ -^o^S ^Sj-o^ ^^IS] ^^o] pH7.5~10.52l ?q=^?l- 

Sl^^o.^ ^Sj-eVfe ^l^^r Jl^^O-S. ^;«11^c}-. M-S] pH 7.5-10.521 ^'a-^Hl^:^ -iV^-i-om- T^-tt^^-S- ■a-^l'r. 

S^. CaCOg^ MgO ^ Zn02l ^^aj-g-al.^ ^^s1 pH# ^Sj-Al-7l;*lfe ^^]°^. ^|-^7l- tg-^'^j^ ^fecf. 
CaCOg-^ "^-¥-21 f1:'lV7l7> -g-Sflslol «J-$aj-8-* ^^S. <^7l^c1-. 

^^7lsf ^-8: €^2)Ai wj-AV^o] 0.92fl'a-<='l^ T=-§-^-Ji<Hl as|-8-SB^l pH7V 7.5~10.5 ;^1-^1^<?1 ^^^^-i- 
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^ ^$^«>«>H ^ 4^ 5a^ol. MgO. Mg(0H)2. ZnO. Zn(0H)2. CaCOg. o]!- zj-z]-^ ^ oI»2l ^^-i". 

MgO. Mg(0H)2, ZnO, Zn(0H)2, ^^ll" ^^-^ ^-fi-«^fe■ ^ ^^-^^ ^ ^^S]^ aj-A)- 

"foliL AV-g-^ ^ sac].. 

^ ^igollAl HHiL AflEf^l ^^o]^ oi;ms] afl^i;,] ^o.Dl 5J ^Ki -H-^^^ ^isf^ ^^^^ "^tb 

MgO, ZnO, Mg(0H)2. Zn(0H)2 ^ CaCOg^ ^^i'l'id 'S-^^P^ ^ ^^^^-^l -f^^ <»1-Mel- 9m<^ ^m}JL, ^^o] 

^ ^'^al ^1-71 ^ ^l^slAi «J-AH^# ^^|5^n) o]xi]^ ^^fi] ^1<H ?J ^l^^l <^l-8-« ^ 9X^^, 

oii^i- ^^"^fii ^^^^ ^ ^^^1^ 'Hisi-s] ^^^^ tts, £s ^ ^^i-^iq- ^^si-<^ ^5^^ ^ «j*ii<Ki 

7j-^, ^x], 71-^. #el-i^ ^* a'&^V4. 

<^Aloil> 

# loog^i si-7i i ifil 21- <a:^5i>a -a-sj-* ^<LV5i-i-i- zi-4'30g ^n^m^. ^jr^^e^A^ -Lvsj-i-a^ ^-a-^i-a- ^ 

6.7olSicf. 

ol^i-^^l (ideal black body)2l i^^*^! ^Sl'ti ^Sj-sf ulssj-cs^ z]-z]-a| ^^uj^s. Hl3«}fe ^^s] 

^ z^-z]- JE la £ lho\] S-^-M^x:^. 

4I1013L #2]-iH'a(shakeflask)^S. tb^^^V^fl^l^ 'aT^€(KICM-FIR-1002)<HlAi ^V7] MgO 5J ZnOAj^s] 

cfl^5(ATCC 25922)4 ^-^^CATCC 15422)-i- MgO ^ ZnO ^^-g- i'^-^l-fe- -'•liS-'Hl ^#*1-<H S-^a] 5L(n|) <y=S|- 
71 ^sl Al^)l, Ailsef^cf. 

a^Al^sf .^oj^ ^rto] i^slD^. cfl^a-^al- ^^^o) Hfl^Kbroth)-!- z^■z^ 24a1^V ufl-ytgi-ji olnfl ^ 

21 H'S^* S.^'>^S. cflajs. ^^j^l-^cl-. Afl5- ^7] S. 1<H1 A^fsH ^^^9X^^, ^tt ^ -^f^* 2a-3b<^] 



[S 1] 





^ ai- 2S ^ 


5^ pH 








^^SOll 1 


ZnO 


7.65 


0.930 


99.7 


99.7 


^^SOll 2 


MgO 


10.25 


0.933 


99.7 


99.7 


ITS Oil 3 


Zn(0H)2 


7.75 


0.935 


99.7 


100 




M0(0H)2 


10.45 


0.941 


100 


100 
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bimoii 1 


c. 


6.7 


0.923 


81.5 


0 


blUlOll 2 




6.7 


0.923 


0 


0 


□ 1 JUI Uil o 






u . y Id 


lU . 0 


u 


diinoii 4 


CaO 


12.35 


0.915 


100 


100 


uiinoii 5 


NagO 


>14 


0.908 


100 


100 


biinoji 6 


Ca(0H)2 


12.57 


0.918 


100 


100 


dllQOll 7 


NaOH 


>14 


0.909 


100 


100 



S loflA^ ^ 5i^ol AI2O3, Ti02, SiOg "Jl-ai 'r-g-^'!^ ^^*Vciei-£ pH7> ^<^A. rielu).. ZnO. 

MgO, CaO, NagO^ '^^'l-el^^ -It^^-a: #<>)] ^^^1 a^sl 'y-?-7> -8-«I1s1-^a^ Zn(OH)2, Mg(0H)2. Ca 

(0H)2, NaOH^l >%^^^^ <U*1-'^ ^-S-^^Sl pH7V *7l-*>^tl.. 

Zn(0H)2. Mg(0H)2. Ca(0H)2 % NaOH^- ^-gr -§-sil a] ^ Isf ^^-7] S l^l- ^, ojs. 

^Af^^s^ 71^ -^"asl-ojcl.. ZnO, MgO, CaO ^ NagO^ -yrT-Vel^j ^5}-#^ ^^a) a-^'H] 

^-i]:^**^! <a:?Vs1^^ 0.5. ^sj-ji o)<h) a|-E)- pH7V ^71-^^ -^^^V^ ^A"^]^. 

^eW, CaO, NaaO, Ca(0H)2 % NaOH^ ^J-^t^^l-^^^ M-Efiflfe ^^S. :*I1<H1 -^sfl^JELS ^-g-o] 

ZnO, MgO, Zn(0H)2. Mg(0H)2 ^ CaCOg ^ n)--^!-^ ^^<^1-Mel- <a^Hl e,v<^^ ^o) :^]o\-^ ^ 

^T^^ 1. 

2. 

-¥-El ^^^^ a^-g-sflAl pH7|- 7.5~l0.5o1H, ti^slA^ «<}-A)-i:ol 0.92°]^'^A ^J-S^^* €^^^1^ 
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